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Simulation of the dynamics of a fiber curtain being laid to form a non-woven
tissue. © Fraunhofer ITWM

From car interiors to diapers – non-woven tissues are used every-where.
Manufacturers are aiming to produce increasingly hard-wearing non-
woven tissues from as little plastic as possible. A simulation model has
been designed to help optimize the process.

Non-woven tissues are among the everyday items that everyone needs
but hardly anyone takes notice of. They hold diapers together, insulate
walls and pad out car door linings. The demands they are expected to
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meet can be very different, depending on where they are used: As an
insulation material, the non-woven fabric has to be evenly thick all over,
whilst in diapers it needs to be tear-resistant. The manufacturers hope to
meet these demands with as little material as possible. Diaper materials
are indeed considerably thinner and also tougher today than they were
ten years ago. However, optimizing the production of non-woven tissues
is harder than it might seem – they are made from delicate plastic fibers
created by thousands of tiny nozzles.

These “filaments” are pulled out to their full length by an air flow, then
finally – filament by filament – laid down on a kind of conveyer belt.
The delicate non-woven sheet is created entirely without weaving or
knitting. But there is a problem: The threads flapping in the turbulent air
flow are difficult to control.

A team led by Dr. Dietmar Hietel at the Fraunhofer Institute for
Industrial Mathematics ITWM in Kaiserslautern is investigating and
calculating the turbulent formation of the fiber mats and simulating them
on the computer. In addition to developing mathematical models, the
Fraunhofer team devised a simulation tool called FIDYST. This makes it
possible to simulate fiber movement and density distribution – though
only in bright colors. “These colored images are not much use to non-
woven tissue specialists. What they need is a realistic depiction of the
soft structure of the tissue”, says André Stork of the Fraunhofer Institute
for Computer Graphics Research IGD in Darmstadt. He has now
developed the simulation software IFX, which further processes the
density images and finally portrays the chaotic structure of the tissue in a
deceptively real way.

The researchers have thus achieved their ambitious goal of adapting the
simulation to create the ideal non-woven material. And the simulation
program makes it genuinely possible to control real machinery. In future,
the researchers will be collaborating with the machine manufacturer
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Neumag of Neumünster to optimize non-woven tissue production
facilities.

Source: Fraunhofer-Gesellschaft
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